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Additional hydrologic investigations are required to more accurately .
determine the site specific characteristics of the watershed. Using the
Cerps ¢f Engineer's Screening Criteria for the initial review of spillway
adequacy, it has been determined that the embankment would be overtopped by
the outflows resuliing from all storms exceeding 42% of the Probable Maximum
Fleod (PMF). A flood wave analysis, assuming a breaching of the dam, indicates
that water surface levels downstream of the dam could reach depths v.hich would
pose significant dancer to residents. The spillway is, therefore, idjudged as
seriously inadequate and the dam is assessed as unsafe, non-emergency.

The classification of "unsafe” applied to a dam because of a seriously
{nadequate spillway is not meant to connote the same degree of emergency as
weuld be associated with an "unsafe" classification applied for a structural
¢eficiency. It does mean that there appears to be a serious deficiency in
s0i1lway capacity aiid i€ a severe storm were to occur, overtopping and failure
of the dam could take place, significantly increasing the hazard to loss of
Hfe downstream of the dam.

based on available information, indicate

Structural stability analyses
ctors of safety on Y nd ‘'sliding are less than

that factors of safety zgainst both overturning a 1 re
¢esireable. When the dem is subjected to severe loading conditions (172 PUF,

TYF, ice load) the safety factors fall to critical levels. Further investiga-
tien of the stability is needed including subsurface investigations and con-
crete coring, These studies should determine the condition of the dam and

125 foundation and develop accurate cross sections of.tﬁe dam. Th3s informa-
“fen should then be incorporated into & detailed stability evaluation.
irdrapriate modifications to the dem shoule then be made{gs requirea.

o t is recommiended that within 3 months of the date of final approval of

s report, a hydrologic investigation o€ the structure should be undertaken.
"ZQStisaticn of the structural stability of the dam should be commenced within
5 ~cnths. Within 1€ months of the final approval of this report, appropriate:

re~edial neasures for both the spillway inadequacy and the stability problems

o W3 Le corpleted.  In the interim, v detailed emergency operation plan
sard wdrning systes should be developed and uplemented. .
There were several additional deficiencies which should also be

correctod. Tﬁs surtace of Lthe concrele on the dam, especially ‘on the

‘i olgy section, s spelled and deteriorated. There were several cracks
t» ine concrete sections, and there were leaks” through the joints between
watiang of the spillway. A wetl area was noted beyund the toe of the
sanstream slope on the eastern end of the dam. There were trees grouing
oo the damslreaw slope of the embankment. These deficiencies should be
vorrected within 12 wonths of the date of final approval of this rep.~t.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditionms
at the time of inspection alcong with data available to the inspection
team. In cases where the reservoir was lowerz2d or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal lcad on the structure and may obscure
certain conditions which might otherwise be detectable if inspacted
under the normal operating enviromment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditioms,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I insvections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
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#169-929
UPPER HUDSON RIVER BASIN
HAMILTON COUNTY, NEW YORK
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Adirondack Dam (I.D. N.Y. 621)
State Located: New York
County: Hamilton
/ Watershed: Upper Hudson River Basin
é, Stream: Carroll Brook
é Date of Inspection: October 18, 1979
ASSESSMENT

Examination of available documents and a visual inspection of the dam
did not reveal conditions which constitute an immediate hazard to human 1life
or property. However, the dam has some deficiencies which need to be

evaluated and remedied.

Additional hydrologi~ investigations are required to more accurately
determine the site specific characteristics of the watershed. Using the
Corps of Engineer's Screening Criteria for the initial review of spillvay
adequacy, it has been determined that the embankment would be overtopped by
the outflows resulting from all storms exceeding 42% of the Probable Maximum
Flood (PMF). A flood wave analysis, assuming a breaching of the dam, indicates
that water surface levels downstream of the dam could reach depths which would
pose significant danger to residents. The spillway is, therefore, adjudged as
seriousiy inadequate and the dam is assessed as unsafe, non-emergency.

] TR A TAT ',WW’WW, TR M i g

The classification of "unsafe" applied to a dam because of a seriously
inadequate spillway is not meant to connote the same degree of emergency as
would be associated with an "unsafe" classification applied for a structural
deficiency. It does mean that there appears to be a serious deficiency in
spillway capacity. aid if a severe storm were to occur, overtopping and failure
of the dam could take place, significantly increasing the hazard to loss of
1ife downstream of the dam.

St.uctural stability analyses based on available infoemation, indicate
that factors of safety ageinst both overturning and sliding are less than
desireable. When the dam is subjected to severe loading conditions (1/2 PMF,
PMF, ice joad) the safety factors fall to critical levels. Further investiga-
tion of the stability is needed including subsurface investigations and con-
crete coring. These studies should determine the condition of the dam and
its foundation and develop accurate cross sections of the dam. This informa-
tion should then be incorporated into a detailed stability evaluation.
Appropriate modifications to the dam should then be made as required.

It is recommended that within 3 months of the date of final approval of
this report, a hydrologic investigation of the structure should be undertaken.
Investigation of the structural stability of the dam should be commenced within
£ months. Within 18 months of the final approval of this report, appropriate
remedial measures for both the spiliway inadequacy and the stability problems
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should be completed. In the irterim, a detailed emergency operation plan
and warning system should be developed and implemented.

There were several additional deficiencies which should also be
corrected. The surface of the concrete on the dam, especially on the
spilluay section, was spalled and deteriorated. There were several cracks
in the concrete sections, and there were leaks through the joints between
sections of the spillway. A wet area was noted beyond the toe of the
dounstream slope on the eastern end of the dam. There were trees growing
on the downstream slope of the embankment. These deficiencies should be
corrected within 12 months of the date of final anproval of this report.

George Koch

Chief, Dam Safety Section
New York State Department
of Environmental Conservation
.- NY License No. 45937

Approved by: M@Q/ &/VM

Col. Clark H. Bend
- Rew York District Engineer

—— &=

Date: 21y 17go
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SECTION 1: PROJECT INFORMATION

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROCRAM
LAKE ADIRONDACK DAM
1.D. No. NY 621
#169-923
UPPER HUDSON RIVER BASIN
HAMILTON COUNTY, NEW YORK

1.1

1.2

GEHERAL

a. Authorit

The Phase | inspection reported herein was authorized by the Depart-
ment of the Army, New Yo~k District, Corps of Engineers, to fulfill
the requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection

This inspection was conducted to evaluate the existing conditions of
the dam, to identify deficiencies and hazardous conditions, to determine
if these deficiencies constitute kazards to 1ife and property, and to
recomnend remedial measures where required.

DESCRIPTION OF PROJECT

a. Description of Dam

The Lake Adirondack Dam is composed of a concrete wail with earth
fi11 both upstream and downstream of the wall. The spillway section,
located near the center of the dam, is a masonry structure which has
been covered with concrete.

The dam is 750 feet long and has a maximum height of 17.5 feet. The
concrete wall extends about 3 feet above the earth fill and has a top
width of 1.5 feet. The upstream slope of the earth fill is 1 vertical

on 2 horizontal. The downstream slope is a 1 vertical on 2 1/2 horizontal.

The spillway is 99 feet long and consists of four adjacent sections.

Three of the sections a total of 79 feet in length have crest elevations

which are approximately one foot below the top of the dam. The crest of

the remaining section,.which is 20 feet long, is about one foot below the crest
of the other sections. The crest of this lowest section is formed L,

a 3 1/2 inch timber fastened to the concrete.

A reservoir drain consisting of a 24 irch diameter gate vaive and a

42 inch by 50 inch rectangular outlet conduit is located tec the west
of the spillway. The centrol for this gate valve is on the top of the
dam.

b. Location

The dam is located in the Town of Indian lLake on N.Y. State Route 28.

It is approximately one half mile east of the village of Indian Lake.




c. Size Classification
The dam is 17.5 feet high and the maximum storage capacity has
been estimated to be 1182 acre-feet. Therefore, the dam is in
the intermediate size category as definci by the Recommended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification

The dam is classified as "high® hazard due to the presence of a
major state highway, four homes and the town's sewage disposal
plant downstream of the dam. .
e. Ownership

The dam is owned by the town of Indian Lake. The Town Supervisor
is Richard Perdue. His phone number is (518) 648-5256.

f. Purpose of Dam
The dam is used to maintain the water surface of Adirondack Lake
for recreational purposes.

g. Pesicn and Construction History

No information was available about the original design of the dam.

A portion of the dam was constructed in 1910. The height of the dam
was increased in 1931. Plans for these modifications, prepared by
C.S. Carroll were available and have been included in Appendix F.

h. Normal Operatina Procedures

Nater flows over an ungated spillway. There are no regular operating
procedures. This year the drain was opened and the lake Tevel lowered
for the winter in an attempt to kill weeds in the lake.

1.3 PERTINENT CATA

a. Drainage Area {acres) 283

b. Discharge at Dam (cfs)
Spiliway Water Surface at elevatior 1658.2 60
Spillway Water Surface at elevation 1659.0 338
Reservoir Drain-Water Surface at elevation

1659.0 94

IR L T L UL S

c. Elevation (USGS Datum)

Top of Dam 1659.0
First Step on Spillway (3 Sections) 1658.2
Lower Step on Spillway (1 Middle Section) 1657.25
Invert of Reservoir Drain 1645.0

4. Reservoir-Surface Area {(acres)
Top of Dam 186.6
Spillway Crest (Elevation 1657.25) 166.4

e. Storage Capacity (acre-feet)
Top of Dam 1182
Spillway Crest (Elevation 1657.25) 874
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f. Dam
Type: Concrete Wall with earth fill upstream and downstream.

it

Dam Length(ft.) 750
Crest Elevation 1659.0
Crest Width (Concrete Wall)(ft.) 1.5
Embankment Slopes (V:H) Upstream 1on2
Downstream lon21/2

g._ Spillway
Type: Ungated, four section concrete overflow with one 20 foot wide

portion whose crest is 1 foot lower than the other 3 sections.
Length-Total (feet) 99

Y T B R

h. Reservoir Drain

Type: 24 inch diameter gate valve flowing into a 42 inch by 50 inch
cast-in-place outlet conduit.

Control: Ludlow gate valve on top of dam.
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SECTION 2: ENGINEERING DATA
2.1 GEOTECHNICAL DATA

a. Geology

The Lake Adirondack Dam is located in the Adirondack Highlands
physiographic province of New York State. The original rock was
sedimentary with large intrusions of igneous rocks (anorthosites,
granites, gabbros). Much of this rock has been metamorphosed by
heat, pressuve, folding and faulting. Surface features of the rock
reflects the effects of glaciation. A review of the "Brittle
Structures Map of the State of New York" indicated that there

are no faults in the immediate vicinity of the dam.

The surficial soils are the result of glaciations during the
Cenozoic Era, the last of which was the Wisconsin glaciation.

b. Subsurface Investigations

The only subsurface information available was a general subsurface
profile contained on the 1931 reconstruction plans. This profile
indicated that the western end of the dam is founded on gravel while
the rest of the structure is supported on ledge rock.

2.2 DESIGN RECORDS
No design records for the original construction of this dam were
available. Plans prepared by C.S. Carroll for the modifications
made in 1931 were available and have been included in Appendix F.

2.3 CONSTRUCTION RECORDS
No construction records were available.

2.4 QPERATION RECORDS
No operation records were available.

2.5 EVALUATION OF DATA
The data presented in this report was obtained from the Department
of Environmental Conservation files. While the information was
somewhat limited, it appears to be reliable and adequate for Pnase I
inspection purposes.
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SECTION 3: VISUAL INSPECTION
3.1 FINDINGS

a. General
Visual inspection of the Lake Adirondack Dam was conducted on
October 18, 1979. The weather was overcast and the temperature

was in the fifties. The water surface at the time of the inspection
was 1.7 feet helow the spillway crest. The vaive on the reservoir
drain was partially opened on the date of the inspection.

b. Dam
The main dam generally appeared to be in satisfactory condition.
There were, however, several deficiencies noted on the structure.

Surface deterioration of the concrete and cracks in the central

wall at the western end of the dam were noted. The remaining

sections of the wall which were exposed appeared to be in satisfactory
condition. There were no indications of sloughing, subsidence, or
movement of the fill on either the upstream or downstream slope. Some
minor bank erosion had occurred on the upstream face at the

western end of the dam. There were a number of trees growing on the
downstream slope.

There was a wet area beyond the toe of the embankment section on the
eastern end of the dam. This area extended for approximately 100 feet
along the toe. Standing water was observed in the area, but no points
of concentrated seepage were located. It was unclear whether the wet
area was caused by seepage through the dam's foundation or springs from
the hillside beyond the dam.

c. Spillway

Several deficiencies were noted on the spillway section of the dam.
There was minor spalling and deterioration across the spillway. In
some areas, the deterioration was more severe. The facing material
was peeling off in sections on one of the channel walls beyond the
base of the spillway. There were also several cracks in the concrete
forming the spillway and downstream walls. One crack on the western
wall d?¥nstream of the spillway extends across the entire width of
the wall.

There were several leaks through the spillway section. The primary
leaks were at the joints between the different sections of the
spillway. Water was emerging on the downstream face at about mid-
height of the spillway. The apron at the downstream toe of the
western end of the spillway was very wet due to the seepage. Drain
pipes have been installed in the wall at the downstream edge of this
apron. Water was flowing from several of these pipes.

d. Reservoir Drain

Visual observations of the reservoir drain did not reveal any serious
deficiencies. The gate 'alve control on the top of the dam appeared
to be in good condition and operable. The condition of the cast-in
place outlet conduit was satisfactory. There was one construction
joint in the conduit which was not perfectly aligned. Concrete had
been used to fill the separation.

-5~
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e. Downstream Channel

Bedrock was exposed 1n the channel beyond the downstream toe of the
spillway section. Concrete has been poured on the rock immediately
downstream, to fill some surface irregularities. This concrete was
deteriorated and had been removed in some spots. Beyond this area,
outflows pass through a 72 inch corrugated metal pipe under Route 28.
The condition of the channel in this section and beyond was generally
satisfactory.

Evaluation of Observations

Visual inspection revealed several deficiencies on this structure.
The following items were noted:

1. Surface deterioration of the concrete and cracks in the central
wall at the western end of the dam.

2. A wet area beyond the toe of the embankment at the eastern end
of the dam. ’

3. Deterioration of concrete on the spiliway.
4, Leaks through construction joints on the spillway.

5. Trees growing on the downstream slope of the earth fill.

Wl e By ane o



SECTION 4:

st |

OPERATION AND MAINTENANCE PROCEDURE

4.1

4.3

4.4

There are no regular operation procedures for tvhis dam. This year,

PROCEDURES

the valve on the reservoir drain was partially opened in September.
This action was taken in an attempt to kill some of the weeds in

the lake.

MAINTENANCE OF DAM
Routine maintenance on the dam is performed by the Town of Indian Lake.

WARNING SYSTEM IN EFFECT
No apparent warning system is present.

EVALUATION
The operation and maintenance procedures for this dam appear to be

generally satisfactory. Increased maintenance efforts are required
to correct the deficiencies which exist.
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SECTION 5:

HYLROLOGIC/HYDRAULIC

5.1

5.2

5.3

5.4

DRAINAGE AREA CHARACTERISTICS
Delineation of the watershed draining into the reservoir pool area
was made using the USGS 15 minute quadrangles for Blue Mountain and
Newcomb, New York. The drainage area is 883 acres and consists of
wooded lands and the village of Indian Lake. Relief in the drainage
area is moderate to steep with slopes ranging from 2 per cent in the

western portion of the drainage area to 12 percent to the north of the
reservoir.

ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of this dam was
performed using the Corps of Engineers HEC-1 computer program, Dam
Safety version. This program uses the Clark Unit hydrograph method
and the "Modified Puls" flood routing procedure. The spiliway design
flood selected for analysis was the PMF in accordance with the
recomnmended guidelines for the U.S. Army Corps of Engineers.

SPILLWAY CAPACITY

The dam has an ungated spillway which is composed of four adjacent
sections. The total length of the spillway is 99 feet. The spillway
operates under weir flow conditions and was analyzed as a trapezoidal
weir having a discharge coefficient which varied according to head.
Coefficients used ranged from 3.09 to 3.51. The computed spillway
capacity when the water surface is at the top-of-dam is 338 cfs.

RESERVOIR CAPACITY

5.5

Normal storage capacity of the reservoir between the spillway crest
(elevation 1657.25) and the top of the dam (elevation 1659.0) is 20.2
acre feet which is equivalent to a runoff depth of 0.27 inches over the
drainage area. Total storage capacity of the dam is estimated to be
1182 acre-feet.

. -

FLOODS 6F RECORD

5.6

No information was available regarding the occurence of the maximum
known flood.

OVERTOPPING POTENTIAL

5.7

Analysis using the Probable Maximum Flood (PMF) and one-half the

PMF indicates that the dam does not have sufficient spillway capacity.
For a PMF peak outflow of 1970 cfs, the dam would be overtopped to a
computed depth of 0.77 feet. For the peak outflow from one-half

the PMF, (Q=564 cfs), the depth of overtopping would be 0.19 feet.

The dam would be overtopped by all storms exceeding 42% of the PMF inflow.

Overtopping might result in the earth fill downstream of the
concrete wall being eroded and creating an unstable condition.

Evaluation

Using the Corps of Engineers screening criteria for initial review

of spillway adequacy, it has been determined that the dam would be
overtopped by all storms exceeding 42% of the PMF inflow. A flood wave
analysis, assuming a breaching of the dam, indicates that the water
surface levels downstream of the dam could reach depths which pose

a significant danger to residents.

The spillway is, therefore, adjudged to be seriously inadequate and
the dam is assessed as upsafe, non-emergency.
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SECTION 6:

STRUCTURAL STABILITY

6.1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual inspection of the dam .evealed soime deterioration and
cracking on the spillway section. In addicion, cracks were noted
in the top of the concrete wall which extends for the length of the
dam. There was a wet area beyond the downstream toe on the eastern
end of the dam.

b. Data Rev® _and Stability Evaluation

Informatior d to perform the stability analysis was obtained from
the 1931 re .struction plans. However, some of the dimensions shown
on the plans did not agree with actual measurements made at the time
of inspection. The most serious discrepercies were on the spillway
section. Dimensions used for the analysis were estimated based

on all available data. More accurate information will be required in
the future to perform additionai stability analyses.

Stability analyses which were done studied two sections of the dam.
Analyses were performed for the concrete wall with earth fill which
comprises most of the dam, and for one portion of the spillway section.
The section which was analyzed may not be the most critical section.
However, there was not enough information available to analyze each
por;ion of the spililway. The following conditions were analyzed for
each case:

a. Normal conditions with the reservoir level at spillway crest
(elevation 1657.25);

b. Reservoir level at spillway crest with an ice load of 10,000 1b.;
c. One-half PMF, water flowing over the top of dam to & depth of
0.23 feet;

d. PMF, water flowing over the top of dam to a depth of 0.83 feet;

The analyses performed (See Appendix D) indicate that the factors
of safety against overturning and sliding for each of the sections
are as follows:

Concrete Wall Section Factors of Safety

Case Overturnin STidin
a. Reservoir level at ele. 1657.25 1.57 2.13

b. Same as (a) plus an ice load of

10,000 1b/ft .64 1.11
c. One-half PMF, water flowing

.23 feet over -op of dam .77 42
d. PMF, water flowing .83 feet

overt top of dam 73 . .40
Spillway Section Factors of Safety
Case Overturning Sliding
a. Reservoir level at elevation

1657.25 1.24 1.40
b. Same as (a) plus an ice load

of 10,000 1b/ft .37 .62
c. One-half PMF, water flowing 1.00 1.12

.23 feet over top of dam
d. PMF, water flowing .83 feet
over top of dam .94 i.05
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The stability analyses indicate that the stability of each section

is deficient. The safety factors of the cc- .rete wall section fall

to unacceptable levels under flood flow conditions since the over-
topping of the dam might result in the earth fill downstream of the

wall being eroded. This removal would reduce the passive force

acting on the wall. The safety factors of both sections are unacceptable
when subjected to ice loading.

Further investigations and studies are required to better assess the
stability of the structure. A series of subsurface explorations,

including several through the earth fill downstream of the wall, and
concrete cores should be taken to provide additional data concerning

the dam. Information concerning the condition of the reinforcement

within the dam should also be obtained. Field surveys should then be

made and accurate cross sections of the dam should be developed. Stability
analyses should then be performed using this data. Based on the results

of these analyses, required modifications to the structure should be
designed and implemented.

d. Seismic Stability

This dam is located in Seismic Zone 2. Due to the location, a seismic
stability analysis was performed in accordance with Corps of Engineers
guidelines. The seismic analysis was performed for normal conditions
with the water level at the spillway crest (elevation 1€57.25). For

the concrete wall section, the safety factor against overturning with
seismic considerations included is 1.47 and against sliding is 1.92.

For the spillway section analyzed, the safety factor against overtu. ning
is 1.15 and against sliding is 1.24.
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 Assessment

a. safety

The Phase I inspection ofthe Lake Adirondack Dam revealed that the
spillway is seriously inadequate and outflows from the one-half

the PMF event might overtop the dam. This overtopping would result
in the earth fill downstream of the concrete wall being eroded and
create an unstable condition. This instability could cause breaching
of the dam and the resulting floodwave would significantly increase
the hazard to downstream residents. For this reason, the dam has
been assessed as unsafe, non-emergency.

In addition to the spillway inadequacy, analyses indicate that the
stability of tie structure is questionable. The factors of safety
fall to critical levels under extreme loading conditions (one-half
PMF, PMF, <ce loading). Other deficiencies noted on this structure,
such as deterioration of concrete, leaks in the spillway section, and
a wet area beyond the downstream toe on the eastern end of the dam
could present a hazard unless appropriate repairs are made.

b. Adequacy of Information

The information which was available for the preparation of this report
was somewhat limited. Plans for the modifications to the dam made in
1931 were used, but some of the dimensions shown on the plans did not
agree with measurements made at the time of the inspection. No informa-
tion concerning the reservoir capacity was available. Since some infor-
mation was not available, certain assumptions had to be made to perform
the analyses for this report.

c. Need for Additional Investigations

Since the spiliway has been assessed as seriously inadequate, additional
detailed hydrologic and hydraulic investigations are required to more
accurately determine the site specific characteristics of the watershed.

Further investigation of the structural stability of the dam is also
required. Each portion of the spillway section should be analyzed as

well as the concrete wall with earth fill which comprises most of the

dam. These studies should include subsurface and structural investigations
to obtain information about the condition of the structure and its
foundation. Accurate cross sections of the dam should be developed.

This information should then be incorporated into a detailed stability
evaluation.

The wet area beyond the toe of the embankment on the eastern end of

the dam should be investigated. Attempts should be made to determine
the source of the water which ponds in this area and a method to either
eliminate the seepage or treat the area should be advised.

d. Urgency

The additional hydrologic and hydraulic investigations which are needed
should be commenced within 3 months of the date of final approval of
this report. Investigations of the structural stability of the dam
should be commenced within 6 months.
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7.2

Mitigating measures deemed necessary as a result of the investigation

and repairs required should be completed within 18 months of the date
of final approval of this report.

RECOMMENDED MEASURES

a.

After the hydrological investigation has been completed, mitigating

measures dealing with the seriously inadequate spillway capacity
should be determined.

After the structural stability analysis has been completed,
appropriate remedial work should be undertaken.

The surface deterioration and cracks in the concrete on both
the main dam and spillway sections should be repaired.

Leaks through the joints on the spillway should be repaired.

Based on the findings concerning the wet area, required treatments
should be undertaken.

Trees growing on the downstream slope of the earth fill should be
cut.
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Western End of Dam - Erosion Has Exposed a Portion of

Concrete Wall

Concrete Wall on Eastern End of Dam - Note Trees on Downstream Slope
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Wet Area Beyond Toe at Easternm End of Dam

Standing Water in Wet Area on Eastern End cf Dam
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Reservoir Drain - Control on Top of Dam;
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Spillway Looking in Easterly Direction - Note Four Sections on Spitlway
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Seepage Through Joint Between Two of the Sections of Spillway
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Flowing Drain Pipe - Located in Wall Below Apron Shown in Picture Above
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APPENDIX B
VISUAL INSPECTION CHECKLIST




VISUAL INSPECTION CHECKLIST

1) Basic Data

de

General

Name of Dam _AQ.R anBAcH LAakz Dam

Fed, I.D. # 62l DEC Dam No. |169- 928

River Basin UPPER HUBSOM

Location: Town _INAian Lake County Hamieton

Stream Name CAeao:.é. Bﬁcol-r

Tributary of _[aiiaal River

Latitude (N) _43° 46.8° Longitude (W) _14° 15.4°

Type of Dam Coucae”re Wace Wrry ERRTH €. UPsTranm & Aou.ws'rkfnm

Hazard Category C

Date(s) of Inspection _ I9/ig/19

Weather Conditions QVER CAsT - £aq°

/
Reservoir Level at Time of Inspection .77 Becow Seiecway CresT

Inspection Personnel R, LWARRENDER W. Lyneek
P 2

Persons Contacted (Including Address & Phone No.)

History:

Date Constructed (910 Date(s) Reconstructed 93 6
Designer

Constructed By PwA
Owner

@ S —————————
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2) Embankment

a., Characteristics

(1) Embankment Material GRAANVLAR Cioe on EiThHer SinE OF
W,

St

(2) Cutoff Type Cozvc&s‘r,: Wace = Same Suvrcace 05TER|0QA‘T.’W

§ CRacies (HReau Wac. Ese oN (Uégv'sku ExD

3

= (3) Impervious Core - Conecpete Curoce Wace
(#) Internal Drainage System N oAlE
=
=
(5) Miscellaneous

b. Crest

(1) Vertical Alignmert SA 1S EACTORY

(2) Horizontal Alignment SATISEACTARY

1

(3) Surface Cracks M= Afrereaace Nove RrPrARENT

(4) Miscellaneous

o N, S Y

c. Upstream Slope

(1) Slope (Estimate) (V:H) [ oa D

(2) Undesirable.Growth or Debris, 2nimal Burrows _/\ewé

(3) Sloughing, Subsidence or Depressions SCME ERCsIcN ¢ S‘-GUGRM}G

on WeSTern Emn Near Boaey
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S——r——

o =
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e.

(4) Slope Protection R.arP AALY OA WESTERM 5NA

(5) Surface Cracks or Movement at Toe NONF,:

-

Downstream Slope

)

(2)

(3)

()

(5)

(6)

7

Slope (Estimate - V:H) [.]| cnWesTsru ExB |:2 ex Eastern End

Undesirable Growth or Debris, Animal Burrows [REES on DowsTRzAm_

Stere on EiTyen END,

Sloughing, Subsidenc= or Depressions No,\té

Surface Cracks or Movement at Toe /VONE:'

Seepage Some Oa Sere_way Se€ Sec. 9.
Wer ArRen BRevonp Toe Ar EdsTern Endis - BPsssigeLr

SeePAGE

External Drainage System (Ditches, Trenches; Blanket) NoniE

Condition Arcund Outlet Structure SAT!SEA<T sRY

(8) Seepage Beyond Toe \We&T ARzA Atr Easterny EAD - Coucd

Be Scepase or Menr Be WNweside Serings

Abutments - Embankment Contact




oA

(1) Erosion at Contact Non &

(2) Seepage Along Contact No

3) Drainage System

a. Description of System Sevenac b&A/NR%E PIPES In ConNcRETE

SPiLeway SeCTion

b. Condition of System SATIS CACT ORY

c¢. Discharge from Drainage System Sngjl R A/S CHARGE giﬁm SeveRAL .
oc Tuc Pipes, '

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Ete.) _ Aloae

R AR DSy e o

\‘ / fir
n bt ity oos oo

Dy o
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5)

6)

7)

Reservoir

a. Slopes F LAY

—

b. Sedimentation Neysz APparsnT

¢. Unusual Conditions Which Affect Dam WNo &

Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) Rre. 28

4 Homes SEuJﬁSé PLANT

b. Seepage, Unusual Growth __Alcusz

c. Evidence of Movement Beyond Toe of Dam _ANonE

d. Condition of Downstream Channel R7e 28 - 727CsP

Spillway(s) (Including Discharce Convevance Channel)

GraviTvy ¢ RoTTRass~ CowcreTe Ungaren CResT - 9 Secyowus

a. QGeneral M:uck CO/\(LRETE SPM.st é De TERIGRATIGA! -Mﬂz.\«'d* Ar

~\Y()l/\.lT'S

-

b. Condition of Service Spillway bETE RorAaTioN A7 Coycarctrz domwTs

SoReacs OererisraTion  Seacced SoncreTe SvoREAcE

Coverings- SeePAics  (4RS06H Sime damTs




§ ¢, Condition of Auxiliary Spiilway
!
d. Condition of Discharge Conveyance Channel Natorar Bebrock wita :
ConcRazre ARSAs OveR Roci [RREGULARITIZES = CGA/CRETE ‘
PaTcnes ‘Removed In_SpoTs — 9°C/r Eue_eﬁ:_g - SATISEACTORY i
Wacees en Wes~ Sipne o CHavacel = Goad Cearlition! ;
8) Reservoir Drain/Qutlet
Type: Pipe Conduit X Other
Material: Concrete _ X Metal Other
Size: 427tWinz x 507 Hign Length 207+ |u ce.ved gedt. g fe valve
Invert Elevations: Entrance _ [695.0Q Exit
£ Physical Condition (Describe): Unobservable
% Material: Concreve - Sasm IN-Prack
% Joints: Ofrar Alignment Strent MisALrsa R <eod 8&
£ EXCESS Cen<, PROIECI/NG AT JamaT
% Structural Integrity: SaTis CARACTORY )
]

Hydraulic Capability: SaTiseacTerY- N 8cocikass

= —i ; Z'{ Y4
L Means of Control: Gate Valve X Uncontrolled
Operation: Operable _ X Inoperable Other

Present Condition (Describe): SAT:seACTORY

W -1 iy
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9) Structural
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Concrete Surfaces Mu\ma Sedce ne *BETER(CQAT:GM - WJATrSR

Erow 0£T€Rlcgm—ss on Peoyse  APRony  Becaw &;\g}[.ow SPree, SECTIeN

West APRw Fascia - 2% 3’ Area Wuaers Coycge7e Mane s

eRQL(é'M placw\ Tas Wace ,Tsec(-‘,

Structural Cracking Qn chus‘m:‘mv; Aeu?mf/vT Wace AT & Wesr Endee

Spreewad Thry Envoe Ware THicrness & Dawny o Waze 67 F

C.

€.

Movement - Horizontal & Vertical Alignment (Settlement) Alowe RPraRzNT

Junctions with Abutments or Embankments de/,nTs- CrAckx AT

WesT Enb oF SPiLowAY 1A W g wAhLe

Drains - Fewmdetien, Jeint, Face Mpnce oc Spruiway = 8P pe Comug

dur~- Ne h,icynggz Bos Wev /us,,;g

P.res oa Wace Near WesTsen End on APRay ~RBoTH

BDiscyaraina,

E;‘—'s.
Water Passages, Conduits, Sluices ﬁem,\, Conturr - STbewace I°'&'T

Y/
Q:SPLRCEMENT ("l /)

Seepage or Leakage (S€€ Diuagram gfl.ow) 2 (sneq_ce Regurment Wacr

Ar A Nas SecPace Soming TwRovsH, Herer Bzisw Secriow AR Nao PP

Qeams & Svncacse Seseage ~ Thire SECTan Hap Tuz MasT Sezrpce BBserved.

Boty Jorars BE€ C Han Seme SEEP6Z, do,nr AT D HAO Arreeximarccy

Iqem § Low Exi7:nte Ar Pomr Ageur 67 Aaave Tue APRoN,
‘Fem T

e Wit &

3! g - Z 2y 2w . ;

A 3 ) E §
: < EARST 2
SeiLLwAY 3
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h. Joints - Construction, etc. _CoNCRETE bé

TERIQRAT/ON :Q T

Seve RAe JONTS

i. Foundation B EARGCH

j. Abutments

k.

Control Gates Ga—e ¢ MecyANIS an Dre:n ﬁPPEAES G(\Qb

1. Appreaeh—& Outlet Channels SaTis€AcTORY

m. Energy Dissipators (Plunge Pool, etc.) ANaruzide

BebdReck - SAT.sCACTORY

n. Intake Structures

o. Stability

p. Miscellaneous
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APPENDIX C

HYDROLOGIC/HYDRAULIC
ENGINEERING DATA AND COMPUTATIONS
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2)

3)

4)

3)

1)
2)
3)
4)
3)
6)
n

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAUVLIT
ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capac:’g'
(ft.) (acres) {acre-ft.)
Top of Dam 16520 {£6.6 gz

Design High Water
(Max. Design Pool)

Avwiliewny Spillway
Crest (ls+ S=er) 1658.2
Pool Level with
Flashboards
Sevviee Spilluay
Crest (2«o S7er) 1657.25 lec q 74
(Tor e 357 Timaca)
DISCHARGES
Volume
(cfs)
Average Daily
Spilluay @ Maximm High Water-.S. AT k5.0 33%
Spillway @ Design High Water
Spillvay @ Awmidtary Spillway Crest Elevation(isS™#) 59.9
Ww.s, avi¢gse.t o
Low level Outlet -\.5. A 659 94.3
Total (of all facilities) @ Maximum High Water 432,
Maximum Known Flood
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CREST: ELEVATION: 16%9.0

Type: CONCreTE WALL.
Width: .25 £4, Length: 7504+

Spillover Foue Sectiod SeiiwaY

Location Neéar CENTEQ o DA"\

SPILLWAY:
tsr STep 2N0 STeP
BNGRESISY

j658.2 Elevation [€57.25

QveRELaud Type Over ceoun
7907 Jidth 20.7

Type of Control

‘/ Uncontrolled \/

Controlled:

N Wl A B 05 o s 1 T 5 Tl
~
N

Type
(Flashboards; gate)

Number

Size/Length

Invert Material

Ariticipated Length
of operating service

Chute length

Height Between Spillway Crest
. & _Approach Channel Invert
(Weir Flow)
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OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate y Sluice Conduit

Shape : Circurae Gare ~ Qecvmsuu& ConbuiT

Size: 247 427 Wine X SO% Hisy 3

Elevations: Entrance Invert [645.0

Exit Invert 16352~ EQ‘TIMR'TEB

Tailiraze Channel: Elevation

HYDROMETEROLOGICAL GAGES:
Type : None

Location:

-.o

Records:

Date -

Max. Reading =«

FLOOD WATER CONTROL SYSTEM:

Warning System: Nong

Method of Controlled Releases (mechanisms):

247 DiamerzR GaTe
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DRAINAGE AREA: |, 3% sQmi = €83, 2 Acges

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: MosTer Woabs = Pars Swame ¢ Viecass

Terrain - Relief: MoperivTe To STE&P

Surface - Soil: GRM/EC 4‘ GLACIAL Tret

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface cond’tions)

Mormar PaTenTidc

Potential Sedimentation problem areas (natural or man-made; present or future)

None

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

Nown &£

Dikes - Floodwalls (overflow & non-overflow ) ~ Low reaches along the
Reservoir perimeter:

tocation: Alaony E

Elevation: - -

ilesewoir:
Length @ Maximum Pool (Miles)
Length of Shoreline (@ Spillway Crest) (Miles)
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APPENDIX D
STABILITY COMPUTATIONS
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INPUT TO STABILITY ANALYSIS PROGRAM

INPUT ENTRY

Unit Weight of Dam (K/£:3)

Area of Segment No. 1 (£t2)

Distance from Center of Gravity
of Segment No. 1 to Downstream
Toe (ft)

Area of Segment No. 2 (ft2)

Distance from Center of Gravity
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2)

Distance from Center of Gravity
of Segment No. 3 to Downstream
Tow (ft)

Base Width of Dam (Total) (ft)

Height of Dam (ft)

Ice Loading (K/L ft.)

Coefficient of Sliding

Unit Weight of Soil (R/ft3)

Active Soil Coefficient - Ka

Passive Soil Coefficient - Kp

Beight of Water over
Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft)
Height of Soil for Passive Pressure (ft)
Height of Water in Tailrace Channel (ft)
Weight of Water (K/ft3)

Area of Segment No. &4 (ftz)

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft)

Height of Ice Load or Active Water (ft)

PROGRAM No.

13

14

18

19

20

46
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